Egypt is experiencing a fresh water crisis. Many large and small communities in Egypt are suffering an acute shortage of fresh water that complies with minimum health requirements. Many desert areas require high investment funds to provide them with pure, drinkable water. Some of these areas face a wide range of technical and administrative problems that hinder the achievement of this goal. This research focuses on the integration of saline water and RO water desalination and hybrid solar photovoltaic (PV) technology. Solar driven reverse osmosis desalination can potentially break the dependence of conventional desalination on fossil fuels, reduce operational costs, and improve environmental sustainability. The research is based on an RO-PV driven prototype previously developed and successfully tested by the research team. The aim here is to determine the performance of the desalination unit, to measure their technical, allocative, and economic efficiencies. The data envelopment analysis (DEA) approach is used to estimate the technical, allocative, and economic efficiencies of desalination unit in the North West cost of Egypt. Overall technical, allocative and economic efficiency (EE) measures estimated from the DEA approach and their frequency distributions with constant return to scale (CRS) and variable return to scale (VRS) are presented. Under the CRS assumption, the estimated mean SE measure for desalination unit is 86%. With the VRS model the mean technical efficiency (TE) was estimated to be 94%. The mean allocative efficiency (AE) and EE measures estimated from the DEA frontier are 93%, 87% for CRS, and 96%, 94% for VRS, respectively, indicating that costs could be reduced by approximately 7%, if the unit was allocatively efficient. The mean TE estimated for the desalination unit for the CRS and VRS, DEA approaches are 93% and 98%. This result means that the small unit could produce the same level of output at approximately 7% less cost if the operation was technically efficient if CRS is assumed, or by 2% if VRS is assumed.
Economic efficiency of small mobile desalination system powered by renewable energy in Egypt Dalia E. Abo Zaid Desert Research Center, 1 Mathaf Elmatarya St., Cairo, Egypt, email: Dalia_drc@hotmail.com Egypt is experiencing a fresh water crisis. Many large and small communities in Egypt are suffering an acute shortage of fresh water that complies with minimum health requirements. Many desert areas require high investment funds to provide them with pure, drinkable water. Some of these areas face a wide range of technical and administrative problems that hinder the achievement of this goal. This research focuses on the integration of saline water and RO water desalination and hybrid solar photovoltaic (PV) technology. Solar driven reverse osmosis desalination can potentially break the dependence of conventional desalination on fossil fuels, reduce operational costs, and improve environmental sustainability. The research is based on an RO-PV driven prototype previously developed and successfully tested by the research team. The aim here is to determine the performance of the desalination unit, to measure their technical, allocative, and economic efficiencies. The data envelopment analysis (DEA) approach is used to estimate the technical, allocative, and economic efficiencies of desalination unit in the North West cost of Egypt. Overall technical, allocative and economic efficiency (EE) measures estimated from the DEA approach and their frequency distributions with constant return to scale (CRS) and variable return to scale (VRS) are presented. Under the CRS assumption, the estimated mean SE measure for desalination unit is 86%. With the VRS model the mean technical efficiency (TE) was estimated to be 94%. The mean allocative efficiency (AE) and EE measures estimated from the DEA frontier are 93%, 87% for CRS, and 96%, 94% for VRS, respectively, indicating that costs could be reduced by approximately 7%, if the unit was allocatively efficient. The mean TE estimated for the desalination unit for the CRS and VRS, DEA approaches are 93% and 98%. This result means that the small unit could produce the same level of output at approximately 7% less cost if the operation was technically efficient if CRS is assumed, or by 2% if VRS is assumed.
